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THE VOLTA EFFECT.
The Yolta effect next concerns us. There has been continuous discussion over this without yet any final agreement. There is, however, no question regarding the fundamental experimental facts. If two pieces of metal, say Cu and Zn, are brought into metallic contact, it is found that points in the surrounding medium, gas or vacuum, immediately outside the surfaces of the two metals, are at a difference of potential characteristic of the metals and the medium. When the medium is a perfect vacuum we define the potential as the true Volta potential difference. This difference may be measured in the regular way as the limit of the ratio of the work done on an electrostatic charge to the charge as the charge is made smaller.
The existence of a Volta potential difference follows as a matter of necessity if we suppose jumps of potential between the interior of Zn and ether, interior of Cu and ether, and between interior of Zn and Cu. The Volta jump Zn-Cu is the sum of the jumps ether-Zn, Zn-Cu, and Cu-ether. These jumps of potential demand the existence of corresponding double layers at: the corresponding surfaces of separation. The precise strength of each double layer must remain conjectural as long as we have no method of determining the potential of points inside the metal. On the surfaces of Zn and Cu there is, in addition to the double layers, such a distribution of true electricity that under its action and that of the double layers, as computed by the law of the inverse first power, the space immediately outside the surface of each conductor is at constant potential, the potentials outside each conductor differing by the characteristic difference. If the geometrical configuration of Zn and Cu is changed, the single charges redistribute themselves on the surface so as to continue to satisfy the conditions. In particular, if Zn and Cu are made in the shape of plates, we may get the well known condenser action as their distance apart is varied.
The Volta potential difference is maintained automatically by some mechanism in the metal. A consequence of this is that if two pieces of Zn and Cu are charged out of contact with each other to a potential difference V (as measured between points in the surrounding ether immediately outside each metal), and are then brought into contact with a drop of potential difference to Vxc (where VZI, is the Volta difference), and passage of an amount of electricity JS, the amount of electrical energy yielded by the system available to outside agencies is
It may be shown by detailed analysis of any cyclic process involving the Volta effect that such a mechanism, automatically maintaining: a